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ABSTRACT

Aim/Purpose This paper aims to address the gap in comprehensive, real-world applications of
Generative Artificial Intelligence (GenAl) in education, particularly in higher
education settings. Despite the evident potential of GenAl in transforming edu-
cational practices, there is a lack of consolidated knowledge about its practical
effectiveness and real-world impact.

Background This study addresses this gap by conducting a systematic literature review to
collate and analyze real-life instances of GenAl applications in higher education,
thus providing a nuanced understanding of its practical implementations and
measurable outcomes.

Methodology The paper utilizes a systematic literature review methodology, adopting the
PRISMA approach complemented by a thematic analysis procedure to ensure a
comprehensive and in-depth evaluation of the literature. It synthesizes infor-
mation from relevant articles from 2022 to 2024, focusing on the applications
of GenAl in higher education. This analysis covers various aspects, including
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research settings, analysis scales, data types, collection tools, and analytical
methods.

The paper contributes to the academic community by offering a comprehensive
review of GenAl applications in education, highlighting the current precision
level of these tools, and providing strategic recommendations for their effective
use in academia. Furthermore, the research defines seven specific cases where
Gen Al can be utilized as a reference for educational institutions in their adop-
tion strategies.

Key findings include the versatility of GenAl in generating teaching materials,
enhancing skill development, supporting student tasks, academic performance
evaluation, feedback delivery, and its role as a virtual assistant and in research
support.

Practitioners are advised to explore the integration of GenAl for diverse educa-
tional purposes, from content creation to student assessment, while being cog-
nizant of its limitations and ethical considerations.

Future research should focus on addressing the gaps identified, such as the im-
plications of GenAl in research roles, its application in various disciplines, and
the exploration of newly developed Al tools tailored to specific educational
needs.

The findings of this paper highlight the potential of GenAl in revolutionizing
the educational sector, offering personalized learning experiences, and signifi-
cantly influencing teaching methodologies and student engagement, but it also
reveals significant deficiencies of Generative Al, known as hallucinations, which
can impact the expected results.

Subsequent research should explore the evolving capabilities of GenAl models,
their impact on various academic disciplines, and the development of pedagogi-
cal strategies to optimize their use in education.

Keywords generative Al, education, systematic literature review, teaching materials, skill
development, academic performance
INTRODUCTION

Generative Artificial Intelligence (GenAl) has emerged as a transformative force in the educational
landscape, with the potential to alter approaches to learning and teaching in academic environments.
Its unique capacity for generating novel, relevant content across various mediums signifies a shift in
the personalization and delivery of educational materials (Qadir, 2023). The increasing demand for
personalized learning experiences and the integration of advanced technological tools in education
has driven interest in the applications of GenAl. Traditional educational methods often struggle to
address the diverse needs of students, and GenAl offers innovative solutions to these persistent chal-
lenges. For instance, by automating the generation of teaching materials or providing customized
feedback, GenAl can significantly enhance the efficiency and effectiveness of educational practices
(Grassini, 2023). Additionally, the rapid advancement of GenAl technology is continually demon-
strating its potential across various fields, making it crucial to understand its capabilities and real-
world applications in education to harness its full benefits effectively.

Beyond mere text generation, GenAl’s applications in education encompass a broad spectrum of
functionalities, ranging from offering real-time, customized feedback to students to aiding in sophis-
ticated engineering simulations (Cooper, 2023; Ruiz-Rojas et al., 2023). GenAl harbors the potential
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to reshape curricula, pedagogy, and student engagement, presenting unparalleled opportunities for
personalized learning and interactive teaching methods. The integration of GenAl into educational
practices heralds a significant transformation, particularly evident in curriculum design and instruc-
tion. Tools such as ChatGPT can aid educators in formulating comprehensive teaching plans and
materials, conducting case studies, and promoting enriched classroom interactions (Yang et al., 2023).
Additionally, GenAI’s capacity to mimic student petspectives offers invaluable insights to novice ed-
ucators, thereby enriching their teaching methods and anticipating classroom dynamics (Ruiz-Rojas
et al,, 2023). Moreover, GenAl’s proficiency in analyzing educational data and adapting to various
learning styles empowers institutions to refine their teaching strategies, thus enhancing educational
outcomes and deepening the understanding of the learning process. This integration marks a new
chapter in digital learning, where technology not only complements but substantially enriches the ed-
ucational experience for both teachers and students (Dasari et al., 2024).

Despite all its potential, it is crucial to critically assess the quality and reliability of the results deliv-
ered to prevent potential misuse or over-reliance on Al-generated content. While GenAl tools can
enhance educational experiences, their limitations, and potential risks must be carefully managed. The
teedback generated by GenAl tools can sometimes be inaccurate or biased, which poses a risk if used
uncritically by students and faculty. Ensuring human oversight is essential to validate and contextual-
ize Al-generated feedback to maintain educational integrity and quality (Michel-Villarreal et al., 2023;
Rose, 2023).

Even with the growing interest in GenAl, there is a notable absence of comprehensive studies that
examine its real-world applications and effectiveness in educational settings. This gap in the literature
hinders educators and policy makers from making informed decisions about integrating GenAl into
educational practices. Many existing studies focus on theoretical possibilities without providing em-
pirical evidence of their impact. To effectively integrate GenAl into education, it is essential to un-
derstand both its potential benefits and its limitations through empirical research (Bahroun et al.,
2023; Ha et al., 2023).

Understanding the practical applications of GenAl in education is crucial for leveraging its full poten-
tial. This study aims to offer valuable insights for educators, researchers, and policymakers by provid-
ing a detailed analysis of how these tools are currently used and their impact on educational out-
comes. By highlighting the benefits and identifying the shortcomings of GenAl tools, such as their
tendency to generate inaccurate or biased content, this study seeks to develop guidelines and best
practices for their use. For instance, while tools like ChatGPT can offer real-time, customized feed-
back to students, the quality and reliability of such feedback must be critically assessed to prevent po-
tential misuse or over-reliance on Al-generated content (Ossa & Willatt, 2023).

Numerous studies have proposed scenarios and suggested methodologies for employing GenAl in
education. However, there is a notable absence of a holistic view that consolidates practical, real-
wortld instances where GenAl has been applied and the tangible results achieved. This gap under-
scores the need for comprehensive investigations that not only explore theoretical possibilities but
also examine the actual effectiveness of GenAl in educational settings. Such research is essential to
provide empirically grounded insights into the actual capabilities and limitations of GenAl in enhanc-
ing educational practices (Ross, 2023; van den Berg & du Plessis, 2023).

Therefore, this study endeavors to conduct a systematic literature review (SLR) to identify research
where GenAl has been effectively employed in higher education institutions, documenting substan-
tial findings. This SLR aims to keep pace with the rapid progression of scientific publications and ac-
celerate understanding of specific concepts (Sharadgah & Sa’di, 2022). By doing so, it also eases re-
searchers’ ability to identify existing gaps from prior research and potential novelties for future stud-
ies. SLR plays a vital role in supporting further research endeavors. Evaluating progress over the
years is significant, and this study synthesizes 44 relevant research articles, analyzing the trend of
Generative Al in education research from 2022 to 2024 across several aspects, including underlying
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issues, research settings, analysis scales, data types, collection tools, analytical methods, and contribu-
tions.

This initiative serves multiple objectives: First, it will assemble a collection of applied case studies to
inform higher education institutions aspiring to integrate GenAl. Second, it aims to deepen our com-
prehension of the current precision level of GenAl and to offer strategic recommendations for its
application in this domain. Ultimately, this study intends to uncover gaps in our current understand-
ing, pinpointing areas in need of additional exploration or pragmatic application, thereby aiding the
advancement of learning processes for educators and students alike. An inclusive review of this na-
ture is imperative to provide a clear and exhaustive depiction of GenAI’s role in higher education,
transitioning from theoretical possibilities to practical implementations and quantifiable outcomes
(Karakose et al., 2023; Lim et al., 2023; Mhlanga, 2023).

By synthesizing real-life applications and measurable impacts, this research will establish a founda-
tional basis for future GenAl integrations in higher education, delineating a concrete route for its
thoughtful and efficacious incorporation in modern educational frameworks (Pavlik, 2023; Perkins,
2023; Psiropoulos et al., 2016).

Accordingly, this research addresses the following questions:

RQ1: What is the prevailing state of current and applied research on Generative Al in
education?

RQ2: What challenges are faced by contemporary research on Generative Al in education?

RQ3: What potential gaps exist in the literature on Generative Al in education that warrant
additional investigation?

Subsequent sections will elucidate the criteria for selecting research articles for review and present a
descriptive analysis of the chosen papers. The discussion will then extend to the future trajectory of
studies in this area.

METHODOLOGY

Systematic reviews often lack awareness of established guidelines essential for ensuring their replica-
bility and scientific adequacy. This study employs the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) methodology, depicted in Figure 1, to conduct a Systematic Lit-
erature Review (SLR) in a methodical and transparent manner. PRISMA offers a standardized and
widely accepted methodology, employing a checklist guideline strictly adhered to in this paper, thus
enhancing the quality assurance and replicability of the review process.

For the research, we used the PRISMA checklist to ensure adherence to systematic review standards,
enhancing the transparency and replicability of the study. The PRISMA technique involves various
steps of the review process, including identification, screening, eligibility, and exclusion criteria. Addi-
tionally, the steps of data abstraction and analysis are exemplified (Ismail et al., 2021a, 2021b; Moher
et al., 2009). Consequently, the PRISMA approach proves beneficial for SLR research, as it employs
systematic stages to accomplish the study’s objectives.
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Figure 1. PRISMA methodology to conduct systematic literature review
(adapted from Mobher et al., 2009)

IDENTIFICATION

The initial phase of the systematic literature review process entails identifying pertinent keywords for
conducting searches (Ismail et al., 2021a, 2021b). These keywords are then employed to craft search
strings customized for the search functionalities provided by digital libraries. Following the recom-
mendation by Moher et al. (2009) to utilize at least one database, in this study, a prominent database
such as the Web of Science (WoS) was chosen. WoS is widely acknowledged as a primary and exten-
sively utilized resource, particularly in fields closely related to the social sciences, for conducting re-
search on science mapping (Zupic & Cater, 2015).

The selection of search terms was informed by an initial review of existing literature in the field of
generative Al solutions for academic use, considering potential variations in keyword usage (Lopez-
Garcia et al., 2021). The determination of keywords stemmed from discussions and advice received
from recognized experts in the field.

To ensure consistency in results, separate preliminary searches were conducted initially, considering
various popular generative AI models in the market, such as ChatGPT, Llama2, and BLOOM,
among others, identifying a significant concentration of studies applied in education based on
ChatGPT. Additionally, preliminary searches were conducted to ensure coverage of studies using dif-
ferent synonyms related to faculty and students to explore GenAl solutions for academic use. Subse-
quently, a general search formula was devised. Finally, the search strategy employed in the Web of
Science (WoS) database was formulated as follows:
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TS = (“Generative AI” OR “Generative Artificial Intelligence” OR “ChatGPT” OR “GPT”)
AND TS = (“Teacher” OR “professor” OR “teaching” OR “Instructor” OR “Tutor” OR “Stu-
dent”)

Semantic analysis involves understanding the paradigmatic and syntagmatic axes of words, employing
distributional semantics to infer word meanings based on their contexts. Distributional semantics, as
described by Boschetti (2019), enables the identification of semantic similarities and differences by
analyzing co-occurrence patterns in large textual corpora, thus providing a deeper understanding of
the context and meaning of terms used in the selected studies. In defining our keywords, we analyzed
their distributional properties within educational and Al-related corpora, ensuring that terms like
“Generative AL” “ChatGPT,” and “teaching” capture both explicit and implicit meanings related to
our study’s focus. A bottom-up approach was adopted to enhance the robustness of our semantic
analysis; text data from various studies were analyzed to identify emergent patterns and themes with-
out predefining categories and to analyze co-occurrence patterns and semantic relationships within
the text.

SCREENING

All articles identified from the WoS database, stemming from the search conducted in the identifica-
tion phase, proceed to the subsequent phase. The screening process serves as a pivotal stage wherein
publications are scrutinized for inclusion or exclusion based on criteria established by the authors (Is-
mail et al., 2021a, 2021b; Moher et al., 2009). Throughout the screening phase, specific inclusion and
exclusion criteria are delineated to identify pertinent publications for inclusion in the systematic re-
view process. In this study, a publication timeline is initially established, spanning from 2022 to 2024,
aligning with the emergence of GenAl studies, particularly with the public release of ChatGPT to-
wards the end of 2022.

The second inclusion criterion pertains to the document type, with preference given to journal arti-
cles. Other document types, such as review articles, abstracts, conference papers, book reviews, and
book chapters, are excluded as they are not deemed primary sources. Language serves as the third cri-
terion for inclusion and exclusion. Non-English language documents are excluded to mitigate transla-
tion difficulties and potential confusion. Following the completion of the screening process, a total
of 374 articles have been identified.

ELIGIBILITY

The eligibility process entails a manual assessment in which articles are assessed for inclusion or ex-
clusion based on specific criteria established by the authors (Ismail et al., 2021a, 2021b). During this
procedure, the obtained articles undergo a thorough evaluation, and any papers that do not meet
these criteria are excluded.

Through meticulous scrutiny of the titles, abstracts, and conclusions of each study involving three
reviewers, research works demonstrating practical applications of GenAl within academic institutions
were identified, with the goal of highlighting and consolidating real experiential learning. Conversely,
studies that solely provided usage recommendations were excluded; any discrepancies were resolved
through consensus among the reviewers. Additionally, studies lacking full text were eliminated; sub-
sequently, a single reviewer synthesized all results into a single document. Ultimately, 44 articles were
selected during the eligibility process.

DATA ABSTRACTION AND ANALYSIS

The fourth phase involves the abstraction and analysis of data. The selected articles undergo evalua-
tion, review, and analysis. In this study, the 44 chosen articles are thoroughly examined. Through a
comprehensive reading of the entire text, relevant themes are extracted from the studies for the cur-
rent investigation. An integrative review, as illustrated in Figure 2, is conducted.
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Figure 2. Thematic analysis in systematic literature review
(adapted from Hijriyah et al., 2023)

Thematic analysis is employed to explore themes pertinent to research trends in GenAl studies re-
lated to academic institutions. Recognized as an independent qualitative descriptive approach, serves
primarily to identify, analyze, and report patterns (themes) within the data. Thematic analysis, being a
flexible and valuable research tool, yields comprehensive and detailed data (Vaismoradi et al., 2013).
It identifies and categorizes major issues, similarities, and differences outlined in the 44 articles.

In this systematic literature review study, six processes within thematic analysis are utilized to formu-
late themes suitable for qualitative analysis, as outlined by Nowell et al. (2017). The listed studies are

arranged chronologically by year of publication and alphabetically by the first author’s name. Finally,
the Appendix presents all the papers included (n = 44), which will be utilized in the subsequent sec-

tion to discuss the results of the analysis.

DISCUSSION

The literature review conducted through the developed methodological process allowed us to identify
seven themes or activities in which GenAl tools were used by faculty and students, as can be seen in
Table 1. In this section of the study, we will present the main findings that previous studies have ob-
tained when using GenAl in various educational institutions.

GENERATION OF TEACHING MATERIALS

The literature review revealed an increasing number of studies applying Generative Al as a support-
ive tool for teachers in creating teaching materials. Among these studies, Carrasco Rodriguez’s (2023)
work stands out, utilizing ChatGPT to develop theoretical content, exercises, and practical activities
for modern history education in secondary schools. The study examines ChatGPT’s integration in
teaching about Charles V’s reign, suggesting how it contributes to the creation of educational re-
sources and the implementation of innovative teaching approaches.

In the research conducted by Smith et al. (2023), ChatGPT is employed in specialized educational
methods for social psychiatry. It assumes roles in educational settings such as an information pro-
vider, debate facilitator, self-directed learning supporter, and course material content creator. The
study highlights its use in generating a hypothetical case relevant to social psychiatry, validated by the
Department of Forensic Psychiatry at the University of Bern, Switzerland.

Other applications have utilized Generative Al to create diverse materials, such as preparing presen-
tation slides, formulating essay and multiple-choice questions, and crafting personalized content
based on comprehension ability. This was evidenced in a study supporting content generation in
medical education (Mondal et al., 2023). van den Berg and du Plessis (2023) also employed ChatGPT
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to construct teaching materials for English classes, using prompts like “Can you design an English
second language lesson on prepositions for Grade 6 learners?” and refining them through use; addi-
tionally, they generated prompts for creating class presentations.

Table 1. Compilation of research studies employing GenAl tools

Activities in which
GenAl tools were
used by faculty
and students

Generative Al tools
employed

Related research studies (DOI)

Generation of
teaching materials

Skill development

Student task
development
suppott

Academic
performance
evaluation

Feedback delivery

Virtual assistant
(chatbot)

Research support

ChatGPT 3.5, Mplus

ChatGPT 3.5,
ChatGPT 4.0,
GPTZero

ChatGPT 3.5, Dall-E,
Mid]Journey, Codex

ChatGPT 3.5,
ChatGPT 4.0,
BLOOM-large,
BLOOMz

ChatGPT 3.5,
ChatGPT 4.0

ChatGPT 3.5,
ChatGPT 4.0,
LangChain

ChatGPT

10.21577/0100-4042.20230059; 10.1111/0po.13207;
https://hdlLhandle.net/10125/7353010.1016/j.acpath.
2023.100099; 10.3390/educsci13100998,;
10.4103/ijves.ijves_37_23; 10.1007/s10639-023-
12249-8; 10.1177/00207640231178451;
10.1177/10944281231215024;
10.14201/shhmo2023451101146;
10.4103/idoj.idoj_72_23;

10.3390/languages9010005;
10.1080/03323315.2023.2284901;
10.3389/feduc.2023.1295413;
10.30935/cedtech/13176; 10.1007 /s10639-023-11834-
1;10.3389/feduc.2023.1251163;
10.30935/cedtech/13417;
10.1021/acs.jchemed.3c00505;
10.1177/00178969231197371; 10.1108/JME-06-2023-
0043; 10.1186/s41239-023-00427-0

10.1080/10447318.2023.2269006;
10.1386/cta_00143_1; 10.3390/mti7080081;
10.1111/cts.13723; 10.1177/03064190231166665;
https://doi.org/10.1111/dsii.12306

10.1080/02602938.2024.2301722;
10.2967/jamt.123.266485; 10.1016/j.mex.2023.102531;
10.1080/2331186X.2023.2210461;
10.1177/07356331231191174;

10.3991/ijep.v13i8.45621; 10.1186/s41239-023-00425-
2;10.3390/educsci13090885;
10.32457/ejep.v16i2.2412; 10.1007 /s11423-023-10239-
8; 10.1007/$10639-023-12146-0;

10.3390/app132212446; 10.3390/bdcc8010002

10.14742/ajet.8843

Lastly, studies have also explored GenAl for generating assessments, as seen in the work of Ngo et
al. (2024). Based on self-learning guides for medical school immunology, as part of a course at the
Boston University Chobanian and Avidesian School of Medicine’s faculty of Pathology and Labora-
tory Medicine, they created multiple-choice questions, which were later reviewed and adjusted for use

in a final exam.
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SKILL. DEVELOPMENT

GenAl has been instrumental in enhancing various skills, notably critical thinking abilities. For exam-
ple, ChatGPT was introduced to first-year undergraduate students participating in the Critical Skills
program at Maynooth University (Kirwan, 2023). They were tasked with developing prompts like
“Write a business plan for an exploration of Mars” and refining the Al-generated outputs, thereby
honing their writing skills. Similarly, introductory chemistry courses at Georgia Gwinnett College (Y.
Guo & Lee, 2023) leveraged ChatGPT to assist students in writing essays and evaluating their out-
comes. This approach significantly enhanced students’ self-perception of their critical thinking skills,
especially in formulating questions, evaluating information, and understanding complex subjects.

Other studies employed GenAl for more specific skill sets, like developing intercultural communica-
tion through telecollaboration (McCallum, 2024). The lesson demonstrated how GenAl tools in 1.2
language classrooms aid both teachers and international students preparing for studies abroad. In a
different study, ChatGPT’s influence on eleventh graders’ learning in electronic magnetism was ex-
amined in the United Arab Emirates (Alneyadi & Wardat, 2023). Another study highlighted signifi-
cant improvements in medical terminology knowledge (Hsu, 2023).

In language learning, various research employed GenAl for tasks like explaining grammatical con-
cepts, analyzing inflected forms (Ross, 2023), enhancing writing skills (A. Barrett & Pack, 2023), and
practicing communication through methods like ChatGPT-supported role-play (Zadorozhnyy & Lai,
2024). In another example within the language field, a study conducted by Jeon and Lee (2023) in a
school in South Korea highlighted the innovative use of GenAl in language teaching. Ten teachers
employed the chatbot as a conversational partner, specifically for role-playing exercises and interac-
tive gaming. These educators utilized the role-play feature of ChatGPT to furnish students with prac-
tical language experiences. To initiate these role-plays, the teachers introduced a variety of prompts
such as “Act as a person ...” All ten teachers demonstrated to their students how to engage in a con-
versation with the chatbot, subsequently encouraging the students to actively participate in these dia-

logues.

Furthermore, some studies focused on developing multiple skills simultaneously. In March 2023, the
Institute for the Future of Education (IFE) at Tecnolégico de Monterrey introduced a program for
International Relations and Economics dual degree students. This program not only taught students
how to use new GenAl tools and understand prospective methods but also reinforced key compe-
tencies like communication, critical thinking, and logical reasoning (Michalon & Camacho-Zufiiga,
2023).

STUDENT TASK DEVELOPMENT SUPPORT

Various studies have demonstrated GenAl’s impact in assisting students with diverse assighments.
For instance, Popovici’s (2023) study showcased ChatGPT’s use in solving exercises from a func-
tional programming course at Bucharest Polytechnic University, underscoring the need to develop
new capabilities beyond just coding. In a University of Pennsylvania postgraduate course on vaccine
development, students utilized ChatGPT to draft business plans and presented them in a shark tank-
style format (J. S. Barrett et al., 2024).

During an elective course in Finland, GenAl was integrated into an arts and crafts course, allowing
students to co-create digital art (Vartiainen et al., 2023). Similarly, undergraduate mechanical engi-
neering students used GPT-3 for writing laboratory reports and Codex for automating control sys-
tems labs, exploring the feasibility of completing assignments using GenAl tools (Lesage et al., 2024).

ACADEMIC PERFORMANCE EVALUATION

Assessment of textual responses in pedagogical environments proves to be laborious and demands
substantial resources; hence, several studies documented in the scholarly literature have implemented
GenAl for this task. Tobler (2024) details how a Swiss university devised a web application integrated
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with the OpenAl API key, enabling the creation of a method wherein open-ended responses, along
with their model solutions and grading rubrics, can be used to automatically evaluate a large volume
of student submissions.

Conversely, in a Bachelor of Business Administration in Human Resource Management (BBA-HRM)
program hosted by a prestigious private sector higher education institution in Abu Dhabi, a range of
assessments were developed. These included case analyses, empirical study reports, self-reflective
group work, and calculation-based tasks to test the efficacy of ChatGPT in tackling a spectrum of as-
sessments at varying levels of complexity. Instructors utilized these assessments to ensure the cultiva-
tion of vital skills in students as they endeavored to resolve them (Chaudhry et al., 2023).

Finally, the research by Urrutia and Araya (2024) introduces the application of various Generative Al
models, such as GPT-3, Bloom, and YouChat, to examine fourth-grade students’ responses to open-
ended mathematics questions, which potentially imparts a more enduring impact on learning com-
pared to multiple-choice queties.

FEEDBACK DELIVERY

Feedback as an evaluative practice is crucial for the enhancement of learning processes across all edu-
cational levels, as it provides students with pertinent information to comprehend and assess their
performance. In this category of GenAl application in education, studies such as Ossa and Willatt
(2023) have been highlighted. They introduce a process called RECaP-GPT, which integrates human
action and employs ChatGPT-4 as an instructional support tool. This process provides descriptive
teedback on 578 responses to pedagogical case studies based on predefined criteria known to stu-
dents from seven different undergraduate pedagogy programs at the Faculty of Education, Univer-
sidad Auténoma de Chile.

In another study with undergraduate and postgraduate students across 90 classes at the University of
Cantabria in Spain, the GPT-3 model was used to categorize responses to open-ended questions with
prompts like “Classify the comments in one of the following categories” (Alvarez-Alvarez & Falcon,
2023).

Lastly, in K. Guo and Wang (2023), the role of ChatGPT in supporting teachers’ feedback through
the assessment of English argumentative essays written by Chinese university students was examined.
In this study, 50 essays written by Chinese undergraduate students (24 males and 26 females) served
as the focus for feedback provision.

VIRTUAL ASSISTANT (CHATBOT)

In this category, one study has been identified that utilizes GenAl to develop chatbots catering to
various needs. One such virtual assistant is EduChat, a chatbot system designed for university-related
queries, proving particularly beneficial to the administrative sector of a university (Dinh & Tran,
2023). This system was developed based on the analysis of 625 text messages from interactions with
students, involving six academic advisors and two student affairs staff members from Ho Chi Minh
City University of Foreign Languages and Information Technology and Tien Giang University. By
blending rule-based methods with an innovative approach to enhanced machine learning, utilizing an
advanced version of the random forest algorithm in conjunction with ChatGPT, they successfully
created a chatbot capable of addressing common questions about university programs, academic pro-
cedures, admission processes, student life, and other related topics. This led to the development of a
chatbot adept at responding to inquiries such as, “The Student Affairs Office, I would like to ask
how to go about obtaining a student certificate?”

RESEARCH SUPPORT

Finally, an article by Dai et al. (2023) explored the application of GenAl in research settings. Partici-
pants in this study were students enrolled in the Master of Philosophy and Doctor of Philosophy
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programs at a research university in Australia. These programs were chosen due to their strong em-
phasis on research and the significant component of research supervision they entail. Students uti-
lized ChatGPT extensively in their research projects; predominantly, they used ChatGPT for person-
alized tutoring and topic explanations, followed by language editing and text correction. Additionally,
ChatGPT was employed for brainstorming and concept development, literature processing and syn-
thesis, as well as code interpretation and debugging. The technology also played a role in facilitating
mock interactions and rehearsals, with ChatGPT assuming specific roles in presentation practice ex-
ercises.

RESEARCH GAPS, CHALLENGES IN GENAI USAGE FOR
EDUCATION, AND RECOMMENDATIONS FOR FUTURE
RESEARCH

While previous literature reviews (Ansari et al., 2023; Lo, 2023) have been conducted prior to this re-
search, none of them specifically focus on identifying concrete cases where Generative Al has been
applied in educational institutions, which would allow for the identification of real challenges and
gaps in the use of this rapidly evolving branch of Al. The literature review conducted enables us to
examine the gaps identified in previous research, highlighting areas where further exploration and un-
derstanding are needed. Additionally, specific challenges faced when using or implementing Genera-
tive Al (GenlA) in educational environments are presented, including technical obstacles inherent to
the maturity state of this Al branch, pedagogical challenges arising from the recent knowledge and
potential use of the technology, and even ethical considerations. Considering these gaps and identi-
fied challenges, recommendations for future research are provided, outlining promising directions to
maximize the potential of GenlA for faculty and students.

One aspect concerns the referencing of non-existent articles and inconsistent sources, suggesting that
tools like ChatGPT may demonstrate variability in their ability to retrieve accurate and dependable
information. This phenomenon was demonstrated in Y. Guo and Lee’s (2023) study, where the use
of ChatGPT to assist students in essay writing led to the identification of non-existent references, re-
sulting in the creation of inaccuracies, commonly known as hallucinations. It would be compelling to
observe how upcoming Generative Al models, such as the anticipated GPT-5, address this issue. For
instance, in Walters and Wilder’s (2023) investigation of medical citations, GPT-3.5 exhibited a hallu-
cination rate of 55%, whereas GPT-4 showed a rate of 18%. Citations represent particularly vulnera-
ble areas for large language models (LLMs), along with mathematical operations and word puzzles.
However, a discernible trend towards diminishing hallucinations is evident across numerous assess-
ments. Future research in educational institutions is imperative to showcase the contribution of
GenAl in research endeavors, the creation of instructional materials, or the completion of tasks like
student essays while considering the advancements in citation practices that future Large Language
Models (LLMs) are achieving.

Another significant aspect underscores the necessity for enhanced training in the utilization of
GenAl tools across diverse educational contexts. For instance, in the research conducted by
Michalon and Camacho-Zuiiga (2023), despite initial self-perceptions of proficiency among students
with tools like ChatGPT, the study revealed a steep learning curve for effective tool utilization. This
finding challenges the concept of “digital natives,” suggesting innate technological proficiency among
young individuals. Additionally, in the study by Y. Guo and Lee (2023), students noted shortcomings
in the depth and extent of responses generated by ChatGPT. This underscores the importance of
investigating the impact of acquiring skills such as prompt engineering on educators, researchers, and
students, enabling them to achieve more precise outcomes with GenAl. Prompt engineering, as
described by Oppenlaender et al. (2023), is a novel skill requiring practice and learning before
effective implementation. It is becoming increasingly crucial to interact with large language models
(LLMs) like ChatGPT. Prompts serve as instructions to enforce rules, automate processes, and
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ensure specific qualities and quantities of generated output, as discussed by White et al. (2023).
Future research could explore the implications of acquiring this skill in various faculty and student
tasks. Moreover, it advocates for the inclusion of prompt engineering in educational curricula, as
referenced, to address the evolving importance of this skill in the coming years.

One notable aspect highlighted in the literature is the lack of precision exhibited by GenAl tools for
certain activities, particularly in reviewing open-ended questions. For instance, studies such as Urrutia
and Araya (2024) evidenced that the model utilized yielded poor results in reviewing fourth-grade
students’ responses to open-ended mathematics questions. Similarly, in the case of Ngo et al. (2024),
for a medical school immunology exam comprising 60 generated questions, only 32% were deemed
completely accurate and provided adequate explanations for the answers. These findings suggest that
GenAl is still not suitable for reliably generating certain types of content without extensive editing by
instructors. Despite these limitations, it is acknowledged that ChatGPT can still be useful for creating
practice exams, provided significant adjustments and revisions are made. Future research should con-
tinue to evaluate the potential of GenAl tools to support the assessment of open-ended responses
across various learning disciplines and the potential to assist educators in providing more detailed
and valuable feedback to students.

An important gap identified in the research reveals an opportunity to further explore the use of
GenAl tools to support not only teachers and students but also administrative staff within an educa-
tional institution. The research by Dinh and Tran (2023) unveiled the potential in this regard with
EduChat, a chatbot capable of addressing common questions about university programs, academic
procedures, or admission processes. Future research could consider evaluating the integration of
GenAl into these types of tasks, in particular, exploring the use of GPT-4 and the possibility of cre-
ating their own chatbots thanks to the latest powerful feature added to ChatGPT, where non-pro-
grammers can create and share their own GPTs (Masters et al., 2024).

Another gap identified is the lack of studies addressing the use of GenAl as support for research.
The study by Dai et al. (2023) highlighted how students used ChatGPT for activities such as topic
explanations, language editing, and text correction. Additionally, it was evidenced that GenAl acts
not just as a facilitative tool but also as an epistemic partner in the research journey. Future research
should consider the implications of using GenAl in the field of research. On the one hand, research
supervisors or mentors may shift their role from traditionally guiding students through the technical
and complex aspects of their research to a more mentorship-oriented role. Another aspect to evalu-
ate is the potential impact of future overreliance of students on GenAl for research development,
something that should also be studied for teachers engaged in research tasks. This prompts the study
of how much could be lost in skills acquired when processing texts firsthand, potentially inhibiting
the development of deep comprehension and written communication skills.

Another significant gap identified in the research is the lack of exploration in the use of various Gen-
erative Al tools that emerged in 2023 and continue to evolve in 2024. It has become evident that the
most widely used and applied tool in education has been ChatGPT, which can be attributed to the
maturity and initial release of this platform created by OpenAl. However, the rapid development in
the field of Al invites educators to conduct research using tools that are specifically developed to
support specific activities with generative Al. For example, in the study by Popovici (2023), where
ChatGPT was used to support students in solving programming activities in a functional program-
ming course, there is a suggested need for a significant reconsideration of programming curriculum
and teaching methodologies, considering new generative Al tools tailored to this teaching need. This
calls for more research exploring the use of various tools for specific teaching or research scenarios.
In the case of programming education, powered by recent advances in code-generating models, Al
assistants like Github Copilot promise to change the face of programming forever (Porter, 2024). In
fact, in line with Popovici’s (2023) recommendation to reconsider curricula, it is important to address
the effect that Generative Al will have on various subjects of teaching. Following the case of pro-
gramming careers, platforms like Devin could replace the activities of a developer (Cardoso, 2024).
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These implications and the reorientation of education to train professionals in an era of Al must be

addressed.

Similarly, in the field of research, there are emerging tools such as Perplexity (Deike, 2024), or litera-
ture review tools like Litmaps (Ibrahimov, 2023). In the case of supporting educators, various Gener-
ative Al tools are being explored, such as Fireflies for summarizing and obtaining insights about clas-
ses delivered in virtual classrooms (Heinrichs, 2024), Tome for presentation generation (Galli, 2024),
or Quiz Wizard for creating assessments (Bonnet, 2023), among others. Furthermore, it will be valua-
ble to evaluate the new GenAl models that major corporations are releasing to the market, such as
Google’s Gemini (Banks & Warkentin, 2024) and Mistral Al, recently acquired by Microsoft (Boyd,
2024). Even the literature evidenced that the majority of studies applied the free version of
ChatGPT, indicating the opportunity to expand this research field with the current model, GPT-4,
which offers greater accuracy, contextual understanding, and generative capabilities (Alvarez-Alvarez
& Falcon, 2023).

Finally, it is important to underscore the significance of ethical considerations surrounding the use of
artificial intelligence in academic contexts, which are still in the nascent stages of understanding. With
the introduction of new tools like ChatGPT, it becomes increasingly complex to define the bounda-
ries of academic integrity and address potential instances of academic dishonesty. The use of GenAl
raises concerns regarding plagiarism, authorship, and inappropriate dependency. Additionally, the in-
herent bias in Al algorithms, issues of fairness, and the potential for misuse are significant ethical di-
lemmas that require thorough discussion and resolution (Dai et al., 2023).

In summary, and addressing the first research question, the current state of applied research on Gen-
erative Al highlights the need to approach the use of GenAl tools with caution due to the level of
hallucinations present in some use cases in the education sector. It is crucial to critically analyze the
results to achieve the expected potential. However, it is important to note the rapid advancement of
models that are likely to soon reduce these levels of hallucination, and it is advisable to address them
promptly.

Regarding the second research question, there is ample scope for further development of practical
use cases where Generative Al can become an assistant for teachers and students by acquiring new
skills such as prompt engineering and promoting these cases to develop comprehensive strategies in
educational institutions.

Finally, concerning the third research question, several gaps have been identified that underscore the
need for further research. Issues such as inconsistency in provided sources, a lack of evidence in
practical support cases not only for teachers and students but also for administrative staff, opportuni-
ties in research support, and a high concentration of studies using ChatGPT reveal a lack of investi-
gation into education-oriented tools all indicate significant gaps that need to be addressed in future
research.

Generative Al is evolving rapidly and significantly, as evidenced by the recent releases of GPT-40
(OpenAl, 2024) and Gemini 1.5 (McHugh-Johnson, 2024) in May 2024. These models present sub-
stantial opportunities for educational research. GPT-40’s “omni” capabilities allow it to process and
generate outputs across text, audio, and image modalities in real-time, enhancing its utility in educa-
tion. For example, GPT-40 can integrate text explanations with corresponding images and audio
feedback, creating a more immersive and interactive learning experience. This multimodal approach
caters to various learning styles, making education more accessible and engaging, such as creating a
history lesson where GPT-40 provides text descriptions of historical events, accompanies them with
relevant images, and plays related audio clips, all within a single, cohesive lesson plan. Google’s Gem-
ini 1.5, on the other hand, has demonstrated its ability to process and reason across extensive educa-
tional materials, such as entire courses or multiple semesters of lecture recordings, providing a holis-
tic view of the learning journey. It will be interesting to see the practical applications for education

13



Generative Al Solutions for Faculty and Students

and the challenges that may arise. As Dr. Ethan Mollick mentions, “Cheating will become ubiquitous,
as will universal high-end tutoring, creating an interesting time for education” (Mollick, 2024).

We recommend that future research use the new generative AI models based on the clusters identi-
tied in this study to generate practical use cases that demonstrate their potential for education. Addi-
tionally, it is important to verify the level of hallucination and accuracy in their results to support fac-
ulty and students effectively.

CONCLUSIONS

This research has undertaken a comprehensive examination of existing literature on the application
of Generative Artificial Intelligence (GenAl) in educational contexts, particularly focusing on higher
education. Through a systematic literature review, we have identified and analyzed practical applica-
tions of GenAl, addressing a significant gap in the existing body of knowledge. The methods em-
ployed included a systematic review using the PRISMA approach and thematic analysis to ensure
comprehensive evaluation and synthesis of the findings.

Our findings illuminate the multifaceted role of GenAl in transforming educational methodologies,
enhancing pedagogical approaches, and reshaping student-teacher interactions. The objectives of this
study were to explore how GenAl is currently being applied in higher education, identify the chal-
lenges and limitations faced, and propose recommendations for future research and practice. The
versatility of GenAl is evident in its various applications, ranging from the generation of teaching
materials and skill development to academic performance evaluation and research support. The inte-
gration of GenAl tools like ChatGPT has demonstrated potential in not only augmenting the teach-
ing and learning experience but also in facilitating administrative and research-related tasks. However,
this study also uncovers critical challenges and limitations of GenAl. Issues such as the accuracy of
the information, the risk of ‘hallucinations,” and ethical concerns like plagiarism and dependency on
Al for academic tasks underscore the need for a balanced and cautious approach toward implement-
ing GenAl in educational settings. These findings suggest that while GenAl offers substantial bene-
fits, it should be employed as a complementary tool rather than a replacement for traditional educa-
tional methods.

The research highlights a need for ongoing investigation into the evolving capabilities of GenAl
models. New models, such as OpenAl’s GPT-40 and Google’s Gemini 1.5, released in May 2024,
offer advanced features that could further enhance educational applications, emphasizing the im-
portance of continuous development and evaluation. As these tools continue to develop, future re-
search should focus on refining their application in education, exploring the potential for custom-
built Al solutions, and addressing ethical considerations and academic integrity. Our study also rec-
ommends that educational institutions and policymakers should consider providing training and re-
sources to educators and students for the effective use of GenAl tools. This could include develop-
ing skills in prompt engineering and understanding the nuances of Al-generated content, thereby en-
suring that the integration of GenAl in education is both effective and responsible.

In conclusion, this paper contributes to the evolving discourse on GenAl in education, offering a
foundational perspective on its current state, potential benefits, and challenges. The insights gained
from this research are intended to guide future academic inquiries, pedagogical practices, and policy
formulation in the realm of digital education and Al integration.
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